The effect of halothane and sevoflurane on fatigue-induced changes in hamster diaphragmatic contractility.
The purpose of this study was to examine the effect of halothane and sevoflurane on fatigue-induced changes in diaphragmatic contractility. Forty-two hamster diaphragm strips were randomly allocated according to anesthetics (no anesthesia control, 1%-3% halothane, 2%-6% sevoflurane) and stimulated directly in an organ bath. Under the influence of the anesthetics, muscle fatigue was induced by repetitive tetanic contraction, and diaphragmatic contractilities (i.e., peak twitch and tetanic tension, twitch contraction time, and half-relaxation time) were measured before and after fatigue. Neither halothane nor sevoflurane changed tension generation before or after fatigue, but each anesthetic significantly enhanced fatigue-induced prolongations of the contraction time and half-relaxation time after fatigue. Specifically, the half-relaxation times after fatigue in the 3% halothane, 4% sevoflurane, and 6% sevoflurane groups (225.6 +/- 37.6, 236.0 +/- 76.5, and 287.3 +/- 55.5 ms, respectively) were more than twice as long as those of the control group (104.7 +/- 19.7 ms, P < 0.05). We conclude that halothane and sevoflurane augment fatigue-induced prolongations of the contraction and relaxation times. Diaphragmatic function may deteriorate when there is a fatiguing task during the clinical administration of halothane or sevoflurane anesthesia. This study implicates diaphragmatic fatigue during anesthesia. An in vitro hamster diaphragm muscle preparation was used to study the effect of halothane and sevoflurane on fatigue-induced change in contractility. Our findings suggest that increased load on the diaphragm during volatile anesthesia may lead to impaired diaphragmatic contractility.